APPENDIX K \ersion Diferences

K.1 Significant Diferences Betweereksions 5.0 and 4.1

1. The most significant dérence between the owersions is the generalization of mo
ing grid capability and the added capability to handle sliding patchedaicestf

2. The viscous wll boundary condition o sets vall temperature locally rather than
globally.

3. The capability to output control sade information and tudbence quantity informa-
tion has been added.

4. There are slight diérences in ho thek —w wall boundary conditions are set internal
to the code (the meway is more “correct”). This change may result amywsmall dif-
ferences in corergence, ht the end result should be nearly identical to the algd w

5. The Baldwin-Lomax model can be appliedjdim/kdim/idim bodies nav.

6. In 2-d, the “Ar-field point-vortex correction” boundary condition canwde applied.
Seti2d = -1, in combination with 1003.

7. A few more boundary conditions Ve been added.

8. Several more turblence models wva been added. Also, the “SSTZ&rgion of the
SSTk —w model has been remwed.

9. A crude vall function capability has been added.

10.Some ery minor diferences, which may result in nearly insignificanfedénces
between ¥rsion 4.1 and &sion 5.0 results, are:

(a) For the Wicox k —w model, \érsion 5.0 limits the production term in theequa-
tion to be less than 20 times the destruction teensign 4.1 does not.

(b) In Version 4.1, the input alpha and beta angles @ness) are transformed to radi-
ans by driding by 57.2958. In ¥frsion 5.0, the transformation (using parameter
r adt odeg) iS more precise.

11.Both the input file and the restart file ardeatiént. See the folleing section for details
on the diferences in the input file. Arexisting \ersion 4.1 input file or restart file can
be automatically transformed to aergion 5.0 file by using4t ov5_input.f oOr
vatov5_restart. f, located in thaool s directory (See “The Code and Supplemen-
tary Files” on pag®é.)
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K.2 Summary of Chargg to the Inputife

Version 5.0 of CFL3D originated when the generalization ofingogrid capability
(including sliding patched inteates) vas added to &fsion 4.1. As a consequence, the
method for controlling the nvement of ap dynamic grids, patched or not, iswaon-
trolled from a ne “section” at the end of the input file. Other than this, most changes to
the input file, for either impreed clarity or added capabiljtare relatrely minor After
obtaining \érsion 5.0 of CFL3D, eteran users may notice some minofedé@nces from
Version 4.1. Br those changesvalving nev input parameters, be sure to read about them
in Chapter3. Any existing \Version 4.1 input file can be automatically transformed to a
Version 5.0 input file by usingst ov5_i nput . f, located in th&ools directory (See “The
Code and Supplementary Files” on p&ge

In the folloving, note that sample numericallves, which of course are case depen-
dent, are included.

1. Line Type Three changed from

XMACH ALPHA BETA REUE, ML  TINF DR I SND C2SPE
0. 8750 00. 000 0.0 02. 660 460.0 0 0.0
to
XMACH ALPHA BETA REUE, ML  TINF DR I ALPH I H ST
0. 8750 00. 000 0.0 02. 660 460.0 0 0

(Note:isnd andc2spe nowv handled byTfwtype in the boundary condition section.)
2. Line Type Five changed from

DT | REST | FLAGTS FMAX I UNST RFREQ ALPHAU
cLCC
-02. 000 0 000 05. 0000 0 0. 39600 0. 22200
0. 50000
to
DT I REST | FLAGIS FMAX I UNST CFLTAU
-02. 000 0 000 05. 0000 0 10.

(Note: Unsteady grid motion is wohandled in Line ¥pes Thirty-Three through
Fourth-Five)

3. Any boundary condition (Lineypes Burteen through Nineteen) with viscousalw
(bctype 1004) changed from

1 1 1004 0 0 0 0 0
to
1 1 2004 0 0 0 0 2
TWYPE [¢')
0. 0

4. The 1-1 blocking section of the input file has been modified so that the parameter
names are more pertinent and so that the kemgkkg of 1-1 intedces is simplified.

Line Types Tventy-Four through Wenty-Seen hae been changed from

1-1 BLOCKI NG DATA:
NBLI

2
NBLON  NBLK(1)  NBLK(2)
0 1 1
0 3 4

LI MBLK(1) LIMBLK(2) LIMBLK(3) LINMBLK(4) LIMBLK(5) LIMBLK(6) ISVA(1,1)

I SVA(1, 2)
1 1 2 41 1 1 2
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1 1 1 2 3 2
LI MBLK(1) LIMBLK(2) LIMBLK(3) LIMBLK(4) LIMBLK(5) LIMBLK(6) ISVA(2,1)
I SVA( 2, 2)
1 257 1 2 217 1 1 2
1 1 51 2 63 51 2 3
to
1-1 BLOCKI NG DATA:
NBLI
2
NUVBER GRID : ISTA JSTA KSTA |END JEND KEND |SVAL |SVA2
1 1 1 1 1 2 41 1 1 2
2 3 1 1 1 2 63 1 1 2
NUMBER GRID : ISTA JSTA KSTA |END JEND KEND |SVAL |SVA2
1 1 1 257 1 2 217 1 1 2
2 4 1 1 51 2 63 51 2 3

The parametenblon is no longer used (it is\abys 0). The alues fornblk(1) and
nblk(2) are nav assigned undegrid in Line Types Tventy-Fve and Wenty-Six,
respectrely. The parametenumber is intended to help the useedp track of inter-
face numbers. This is particularly useful when there arenalaige number of 1-1
interfaces. This parameter is not used internal to the code.

After nprint section, the folleing Line Types (Thirty-One and Thirtyso) must be

added:
CONTROL SURFACE:
NCS

0
GRI D | START IEND JSTART JEND  KSTART KEND [WALL | NORM

These lines (in combination withstry) control output of control suate information,
such as mass flo (Note: When using a control sacde for print out, thencs 0 and
there will be at least one additional line unged...)

. The abee items 1 - 5 are all that anecessaryto transform anasting \ersion 4.1
input file (with non-maing grid) to a ¥rsion 5.0 input file. & a mawing grid, \er-
sion 5.0 nw has the additional section Lingples Thirty-Three throughdrty-Five,
required if and only ifunst > O.
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